
AUTOMOTIVE WINDOWPANE SUPPORT STRUCTURE 

FIELD OF THE INVENTION 
[000 1] The present invention relates to an automotive windowpane support 
5 structure and, more particularly, to an automotive windowpane support 
structure configured to permit a windowpane to vertically move along a guide 
member. 

BACKGROUND OF THE INVENTION 
[0002] A structure for supporting an automotive windowpane such as a 
10 windowpane in a front side door in a vertically movable manner is presented, for 
example, in Japanese Patent Laid-Open Publication No. HEI-35476. This 
windowpane support structure will be described with reference to FIG. 17 
hereof. 

[0003] Referring to FIG. 17, an automotive windowpane support structure 
15 300 includes a slider 307 fixed to a windowpane 301 and a rail 306 slidably 
supporting the slider 307. The slider 307 is provided on an inside surface 302 of 
the windowpane 301 at the passenger compartment side, and is fixed to the 
windowpane 301 with a bolt 305 inserted through a mounting hole 304 from an 
outside surface 303 of the windowpane 301 at the outside of the automobile. 
20 [0004] The windowpane 301 is moved up and down by a lifting means not 
shown. The slider 307 moves in a vertical direction along the rail 306, thereby 
moving the windowpane 301 up and down. 

[0005] In the above windowpane support structure 300, however, to fix the 
slider 307 to the inside surface 302 of the windowpane 301, the bolt 305 is 
25 inserted from the outside surface 303 of the windowpane 301 into the mounting 
hole 304 to fix the slider 307 with the inserted bolt 305, so that a head 308 of the 
bolt 305 is protruded to the outer surface 303 of the windowpane 301. When the 




automobile is running, air flowing along the automobile body passes over the 
head 308 of the bolt 305 as shown by arrows, becoming turbulent, and causing 
hissing sounds. 

[0006] In addition, the protrusion of the head 308 of the bolt 305 outside the 
5 windowpane 301 causes the head 308 of the bolt 305 to be seen from outside the 
passenger compartment, leaving room for improvement in aesthetic terms. 
[0007] Moreover, for an improvement in automobile design and a reduction 
in air resistance, there is a demand for a flatter body surface, that is, a flusher 
body surface. 

10 [0008] In the automotive windowpane support structure 300, the rail 306 
has an opening 309 with a width S made smaller than that of the slider 303 so as 
to prevent the slider 307 from sliding out of the opening 309. 

[0009] When fitting the slider 307 into the rail 306, the slider 307 is thus 
forcedly pressed into the opening 309 of the narrow width S. The operation of 
15 fitting the slider 307 into the rail 306 thus takes a lot of trouble. 

[0010] As a fastening member for mounting the rail 306 of the automotive 
windowpane support structure 300 to a window sash, a clip (not shown) is 
generally known. 

[00 11] To mount the rail 306 to the sash with the clip, it is necessary to 
20 provide clip mounting portions to the sash and the rail 306, respectively. 

[0012] Specifically, a mounting portion (not shown) is projected from the side 
of the rail 306 and the sash is partially projected opposite to the mounting 
portion. To the projected sash portion, the mounting portion of the rail 306 is 
mounted with the clip to mount the rail 306 to the window sash. 
25 [0013] This mounting method, however, requires that the mounting portion 
be projected from the side of the rail 306 and the sash be partially projected 
opposite to the mounting portion. The mounting portion of the rail 306 and the 
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projected portion of the sash cover the edge of the windowpane 301 to a 
relatively large extent. 

[0014] It is thus required to increase the width of a concealing portion 
provided at the edge of the windowpane 301 for concealing the mounting portion 
5 of the rail 306 and the projected portion of the sash. 

SUMMARY OF THE INVENTION 
[0015] It is therefore an object of the present invention to provide an 
automotive windowpane support structure which allows for prevention of 
hissing or air- cutting sounds when the automobile is running, an improvement 

10 in aesthetic terms, a flusher body surface, a facilitated assembly operation, and 
a reduction in width of a concealing portion at an edge of a windowpane. 
[0016] According to an aspect of the present invention, there is provided an 
automotive windowpane support structure, which comprises- a windowpane 
mounted vertically movably along at least one of front and rear sash portions of 

15 an automotive door; a body exterior part mounted to the sash portion in such a 
manner as to be opposite to an outer surface of the sash portion and to be flush 
with the windowpane; an inner guide mounted to the sash portion in such a 
manner as to be opposite to the body exterior part; an outer guide mounted to an 
inside surface of the body exterior part in such a manner as to be opposite to the 

20 inner guide; a rail member comprising the inner guide and the outer guide; and 
a slider movable along the rail member, the slider being bonded to an inner edge 
surface of the windowpane with an adhesive in such a manner that a side 
portion thereof is protruded from the windowpane; wherein, the outer guide 
supports the protruded side portion of the slider, and the inner guide supports 

25 other portions than the side portion of the slider, whereby the slider is restricted 
in movement in automobile longitudinal and transverse directions. 
[0017] In the windowpane support structure, the slider is attached to the 



inner surface of the windowpane with the adhesive, so that there is no need to 
mount the slider with a bolt. This eliminates the need for exposing a bolt head at 
the outer surface of the windowpane, preventing the generation of hissing 
sounds due to a bolt head, and improving the appearance of the automobile. In 
5 addition, the outer surface of the body exterior part is flush with the outer 
surface of the windowpane, so that the appearance (design) can be further 
improved. 

[0018] The fact that there is no need to expose a bolt head at the outer 
surface of the windowpane and the outer surface of the body exterior part is 

10 flush with the outer surface of the windowpane leads to a reduced air resistance 
of the automobile and the flatness of the body surface, that is, a flush surface. 
[0019] Further, since the rail member is comprised of the inner guide and the 
outer guide, the inner guide being provided at the sash portion and the outer 
guide being provided at the body exterior part, the slider can be supported by the 

15 inner guide and the outer guide. 

[0020] The division of the rail member into two parts, the inner guide and 
the outer guide, allows the slider to be easily fitted in the rail member with little 
effort. 

[0021] The outer guide is provided at the body exterior part, and a portion of 
20 the slider protruded from the edge of the windowpane, that is, the side portion of 
the slider is supported on the outer guide. As a result, the side portion of the 
slider protruded from the edge of the windowpane can be concealed by the body 
exterior part from view from outside. 

[0022] Here, the body exterior part corresponds to a decorative garnish, a 
25 rear flat portion of an outer sash portion constituting a part of the sash portion, 
or a door mirror part. 

[0023] Preferably, the slider takes the form of a bar member extending 
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vertically along the inner edge surface of the windowpane. Thus forming the 
slider as a bar member which is supported by the rail member makes it possible 
to provide the slider only at one of front and rear inner edge surfaces of the 
windowpane to vertically move the windowpane in a stabilized state. 
5 [0024] It is preferred that the inner guide preferably has a guide bottom 
superimposed on the sash portion, and a superimposed portion is fixed thereto. 
The fixing of the guide bottom of the inner guide to the sash portion eliminates 
the need for projecting a mounting portion from the side of the inner guide and 
projecting the sash portion opposite to the mounting portion as in a conventional 
10 art. This makes it possible to reduce the width of a concealing portion to be 
provided at an inner edge surface of the windowpane. 

[0025] Desirably, the slider has an extending portion extending along an 
inner surface of the windowpane, the extending portion being bonded to the 
inner edge surface of the windowpane. As a result, the extending portion can be 
15 provided with a large dimension. The extending portion of a large width is 
bonded to the inner edge surface of the windowpane to ensure a large area 
bonded to the windowpane, thereby to be able to be firmly attached to the inner 
edge surface of the windowpane. 

[0026] In a preferred form, the inner guide has a seal, the seal being put 

20 against the extending portion. 

[0027] In order to maintain the sealing of a passenger compartment, a seal is 
generally provided at the inner guide and is put against the inner surface of the 
windowpane. To put the seal against the inner surface of the windowpane, it is 
necessary to locate it toward the center of the windowpane, avoiding the 

25 extending portion. To conceal the seal and the like, a concealing portion provided 
at the edge of the windowpane is increased in width. To avoid this, the seal is put 
against the extending portion on the windowpane so as to maintain the sealing 
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of the passenger compartment. As a result, the seal can be located closer to the 
periphery of the windowpane, leading to a reduction in width of the concealing 
portion provided at the edge of the windowpane for concealing the seal and the 
like. 

5 [0028] The seal may be formed integrally with the inner guide. The integral 
formation of the seal with the inner guide allows the seal to be mounted to the 
sash portion with the inner guide. Thus, the seal can be easily mounted to the 
sash portion with little effort. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 [0029] Certain preferred embodiments of the present invention will be 
described in detail below, by way of example only, with reference to the 
accompanying drawings, in which : 

[0030] FIG. 1 is a side view of an automobile provided with an automotive 
windowpane support structure according to a first embodiment of the present 
15 invention; 

[0031] FIG. 2 is an exploded perspective view of a door and a windowpane 
shown in FIG. l; 

[0032] FIG. 3 is a cross-sectional view illustrating the windowpane support 
structure with an automotive door shown in FIG. 1 opened; 
20 [0033] FIG. 4 is a cross sectional view taken along line 4 -4 in FIG. l; 

[0034] FIG. 5 is an enlarged cross-sectional view of the support structure 
shown in FIG. 4 with a slider centered; 

[0035] FIG. 6 is a diagram illustrating the process of producing a rear inner 
guide shown in FIG. 5; 
25 [0036] FIGS. 7A to 7F are diagrams illustrating the steps of assembling the 
windowpane support structure according to the first embodiment; 
[0037] FIG. 8 is a cross-sectional view illustrating a comparative example 
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with respect to the first embodiment; 

[0038] FIG. 9 is a diagram illustrating the assembling of a support structure 
in the comparative example shown in FIG. 8; 

[0039] FIG. 10 is a cross-sectional view illustrating a support structure 
5 according to a second embodiment of the present invention; 

[0040] FIG. 11 is an exploded perspective view of a door and a windowpane 
provided with a support structure according to a third embodiment of the 
present invention; 

[0041] FIG. 12 is a cross-sectional view of an automotive door provided with 
10 the support structure according to the third embodiment, illustrating the door in 
an open state; 

[0042] FIG. 13 is a cross-sectional view illustrating the automotive door 
closed from the state shown in FIG. 12; 

[0043] FIG. 14 is an enlarged cross-sectional view of the support structure 
15 shown in FIG. 13 with a rear slider centered; 

[0044] FIGS. 15A to 15F are diagrams illustrating the steps of assembling 

the automotive windowpane support structure in the third embodiment; 

[0045] FIGS. 16 A and 16B are cross-sectional views illustrating a 

comparative example with respect to the third embodiment and the support 
20 structure in the third embodiment, respectively; and 

[0046] FIG. 17 is a cross-sectional view illustrating a conventional 

automotive windowpane support structure. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0047] Initial reference is made to FIG. 1 illustrating in side elevation an 
25 automobile provided with an automotive windowpane support structure (first 

embodiment) according to the present invention. In the Figure, parenthetically 

indicated reference numerals (180), (18 1), (184), (185) and (188) designate parts 
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of a third embodiment. 

[0048] An automobile 10 has left and right front side doors 11, 11 (only left 
one shown) as automotive doors and automotive windowpane support structures 
20, 20 provided at the doors 11, 11, respectively (only the automotive 
5 windowpane support structure 20 at the left front side door 11 shown), and has 
left and right rear side doors 12, 12 (only left one shown) and automotive 
windowpane support structures (not shown) provided at the doors 12, 12, 
respectively. 

[0049] Each automotive windowpane support structure 20 has a front rail 
10 member (rail member) 22 provided along a front sash portion (sash portion) 21 
in the automotive door 11, and has a rear rail member (rail member) 24 provided 
along a rear sash portion (sash portion) 23 in the automotive door 11. A 
windowpane 25 is mounted along the front and rear rail members 22, 24 in a 
vertically movable manner. A front decorative garnish (a door mirror part as a 
15 body exterior part) 26 is provided opposite to the outer surface of the front sash 
portion 21. A rear decorative garnish (a decorative garnish as a body exterior 
part) 27 is provided opposite to the outer surface of the rear sash portion 23. The 
front and rear garnishes 26, 27 are mounted flush with the windowpane 25. 
[0050] A holder 31 is attached to the middle of the lower edge of the 
20 windowpane 25. A carrier 33 of a regulator 30 is attached to the holder 31. The 
carrier 33 is moved up and down by the rotation of a drum 34, thereby to move 
the windowpane 25 up and down with the carrier 33. 

[0051] The upper ends of the front and rear sash portions 21, 23 are 
interconnected by an upper sash portion 29, constituting a window sash 14 of the 
25 automotive door 11. The front garnish 26 is provided with a door mirror 16. 

[0052] FIG. 2 illustrates the automotive windowpane support structure 20 
according to the first embodiment of the present invention. The left and right 
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automotive doors 11 are provided with the automotive windowpane support 
structures 20 of the same configuration. 

[0053] With reference to FIG. 2, the automotive windowpane support 
structure 20 provided at the right automotive door 11 will be exemplarily 
5 described to facilitate the understanding of the automotive windowpane support 
structure 20. 

[0054] The automotive windowpane support structure 20 has a front inner 
guide (inner guide) 41 provided at the side of the front sash portion 21 (see FIG. 
l) opposite to the front garnish 26, and a front outer guide (outer guide) 42 

10 provided at the side of the front garnish 26 opposite to the front inner guide 41, 
the front outer guide 42 and the front inner guide 41 thus forming the front rail 
member 22, and also has a rear inner guide (inner guide) 45 provided at the side 
of the rear sash portion (see FIG. l) opposite to the rear garnish 27 and a rear 
outer guide (outer guide) 46 provided at the side of the rear garnish 27 opposite 

15 to the rear inner guide 45, the rear outer guide 46 and the rear inner guide 45 
thus forming the rear rail member 24. 

[0055] The automotive windowpane support structure 20 also has front and 
rear sliders (sliders) 48, 49 movable along the front and rear rail members 22, 24, 
provided on front and rear inner edge surfaces (inner edge surfaces) 51, 52 of the 

20 windowpane 25. Side portions (slider side portions) 53, 55 of the front and rear 
sliders 48, 49 are protruded from the windowpane 25, respectively. The 
protruded side portions 53, 55 of the front and rear sliders 48, 49 are supported 
on the front and rear outer guides 42, 46. The other front and rear portions 
(hereinafter referred to as "front and rear bonded portions") 54, 56 are supported 

25 on the front and rear inner guides 41, 45. Thus, the front and rear sliders 48, 49 
are restricted in movement in automobile longitudinal and transversal 
directions. 
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[0056] The front slider 48 is a bar member extending vertically along the 
front inner edge surface (inner edge surface) 51 of the windowpane 25. 
[0057] The rear slider 49 is a bar member extending vertically along the rear 
inner edge surface (inner edge surface) 52 of the windowpane 25. 
5 [0058] The front and rear sliders 48, 49 are formed as bar members so that 
the bar members, or the sliders 48, 49, are supported by the front and rear rail 
members 22, 24, respectively. 

[0059] The formation of the front and rear sliders 48, 48 as bar members 
makes it possible to provide only one of the sliders 48, 49 to the front or rear 
10 inner edge surface 51, 52 of the windowpane 25 to move the windowpane 25 up 
and down in a stabilized state. 

[0060] Thus, for example, only supporting the rear slider 49 by the rear rail 
member 24 allows the windowpane 25 to be moved up and down in a stabilized 
state. It is therefore possible to eliminate the front slider 48 and the front rail 
15 member 22. 

[0061] As a result, the number of components of the automotive windowpane 
support structure 20 can be reduced to further facilitate the assembly operation. 
[0062] The regulator 30 has the holder 31 attached to the middle of the lower 
edge of the windowpane 25, the carrier 33 having a connecting pin 35 fitted into 

20 a fitting hole 32 of the holder 31, a guide rail 36 in which the carrier 33 is 
movably disposed, a wire 37 to which the carrier 33 is connected, and upper and 
lower guide rollers 38, 39 between which the wire 37 runs via the drum 34. 
[0063] In the regulator 30, the drum 34 is rotated by a drive motor (not 
shown) to pull the wire 37, moving the carrier 33 up or down along the guide rail 

25 36, and thereby moving the windowpane 25 up or down with the carrier 33. 

[0064] Now, with reference to FIGS. 3, 4, 5, 6 and 7A to 7F, the automotive 
windowpane support structure 20 provided at the left automotive door 11 will be 
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described. In particular, the rear sash portion 23, the rear rail member 24 and 
the rear slider 49 of the automotive windowpane support structure 20 provided 
at the left automotive door 11 will be described. The front sash portion 21, the 
front rail member 22 and the front slider 48 of the automotive windowpane 
5 support structure 20 provided at the left automotive door 11 are configured the 
same as the rear sash portion 23, the rear rail member 24 and the rear slider 49, 
and therefore these components will not be described in detail. 
[0065] FIG. 3 illustrates a state where the automotive door 11 is largely 
opened as shown by an arrow. 
10 [0066] The outside of a body center pillar 61 is covered by a lining 62. Front 
and rear seals 63 are attached to the front and rear edges of the body center 
pillar 61 (the seal at the rear edge not shown). 

[0067] The rear sash portion 23 of the automotive door window sash 14 is 
formed by firmly attaching a front edge portion 65a of an outer sash portion 65 
15 and a front edge portion 66a of an inner sash portion 66 together and firmly 
attaching a rear edge portion 65b of the outer sash portion 65 and a rear edge 
portion 66b of the inner sash portion 66 together. The rear sash portion 23 thus 
forms a closed cross section. 

[0068] The outer sash portion 65 has an outer front flat portion 69 provided 
20 rearward of the front edge portion 65a with a first outwardly inclined portion 68 
therebetween, an outer middle flat portion 72 provided rearward of the outer 
front flat portion 69 with a second outwardly inclined portion 71 therebetween, 
and an outer rear flat portion (a rear flat portion of the outer sash portion 65) 74 
provided rearward of the outer middle flat portion 72 with a third outwardly 
25 inclined portion 73 therebetween. 

[0069] The inner sash portion 66 has an inner front flat portion 77 opposite 
to the outer front flat portion 69, provided rearward of the front edge portion 66a 
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with an inwardly inclined portion 76 therebetween, and an inner flat portion 79 
opposite to the outer middle flat portion 72 and the outer rear flat portion 74, 
provided rearward of the inner front flat portion 77 with an outwardly inclined 
portion 78 therebetween. 
5 [0070] A space Si is provided between the outer front flat portion 69 and the 
inner front flat portion 77. A space S2 is provided between the outer middle flat 
portion 72 and the inner flat portion 79. 

[0071] The inner sash portion 66 is provided with a lining 81 covering the 
front edge portion 66a, inwardly inclined portion 76 and inner front flat portion 

10 77. A seal 82 is provided on the outwardly inclined portion 78. 

[0072] As described above, the space Si is provided between the outer front 
flat portion 69 and the inner front flat portion 77 and the space S2 is provided 
between the outer middle flat portion 72 and the inner flat portion 79, whereby 
the rigidity of the rear sash portion 23 can be ensured. 

15 [0073] A seal 95 is provided on the front edge of the automotive door (left 
rear side door) 12. 

[0074] FIG. 4 illustrates a state where the automotive door 11 is closed. 
[0075] The lining 81 of the inner sash portion 66 abuts on the seal 63 of the 
body center pillar 61. The seal 82 of the inner sash portion 66 abuts on the lining 

20 62 of the body center pillar 61. A rear edge portion 27b of the rear garnish 27 and 
a rear edge portion 23a of the rear sash portion 23 abut on the seal 95 provided 
on the front edge of the automotive door (left rear side door) 12. 
[0076] A first insertion hole 83 is formed in the inner front flat portion 77 of 
the inner sash portion 66, and a second insertion hole 84 is formed in the inner 

25 flat portion 79. 

[0077] A through hole 87 is formed in the outer front flat portion 69 of the 
outer sash portion 65 for inserting a stud bolt 86 therethrough. The rear inner 
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guide 45 is mounted to the outer front flat portion 69 via the stud bolt 86. 
[0078] With the rear slider 49 put against the rear inner guide 45, and with 
the rear outer guide 46 of the rear garnish 27 then put against the slider 49, the 
rear garnish 27 is mounted to the outer middle flat portion 72 of the outer sash 
5 portion 65 with a bolt 88. The rear inner guide 45 and the rear outer guide 46 
constitute the rear rail member 24. 

[0079] The outer sash portion 65 of the rear sash portion 23 has the outer 
middle flat portion 72 and the outer rear flat portion 74 extended rearward of 
the outer front flat portion 69. The inner flat portion 79 is extended rearward of 
10 the inner front flat portion 77. 

[0080] The rear garnish 27 is substantially centrally provided with a boss 
111. A threaded hole 112 is formed in the boss 111. The rear garnish 27 is put 
over the outer sash portion 65 and the boss 111 is put on the outer middle flat 
portion 72. 

15 [0081] With this state, the threaded hole 112 of the boss 111 is aligned with 
the through hole 113 of the outer middle flat portion 72, and the bolt 88 is 
inserted through the second insertion hole 84 of the inner sash portion 66 into 
the second space 116 within the rear sash portion 23 and then screwed into the 
threaded hole 112 through the through hole 113. 

20 [0082] In this manner, the rear garnish 27 is mounted to the outer sash 
portion 65. The rear garnish 27 is mounted to the outer sash portion 65 so as to 
cover the rear half of the outer front flat portion 69, the outer middle flat portion 
72 and the outer rear flat portion 74. 

[0083] As described above, the rear sash portion 23 is extended rearward, 
25 and the rearward extended portion of the rear sash portion 23 is concealed by 
the rear garnish 27, whereby the body center pillar 61 even formed large in 
width Ll can be concealed by the rear garnish 27. Thus, the width LI of the body 
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center pillar 61 can be made larger to increase the automobile body strength. 
[0084] In addition, when the rear garnish 27 is mounted to the outer sash 
portion 65, an outer surface 27c of the rear garnish 27 is flush with an outer 
surface 25b of the windowpane 25. Thus, the appearance of the automobile 10 
5 can be further improved. 

[0085] The rear outer guide 46 is provided at the rear garnish 27 so as to 
support the rear slider side portion 55 of the rear slider 49 protruded from the 
edge of the windowpane 25. As a result, the rear slider side portion 55 protruded 
from the edge of the windowpane 25 can be concealed by the rear garnish 27. 
10 The rear slider side portion 55 can thus be made invisible from outside to further 
improve the appearance. 

[0086] FIG. 5 illustrates in enlargement the rear slider 49 and the 
surroundings shown in FIG. 4. 

[0087] The rear inner guide 45 includes a base 90 and an inner sliding layer 
15 99 integrally formed with the base 90. The inner sliding layer 99 is made from a 
resin material or rubber material, for example. The base 90 includes a guide 
portion 91 of a substantially U-shaped cross section and a projecting portion 92 
projecting forward from the guide portion 91. The inner sliding layer 99 is 
mostly provided within the guide portion 91. A seal 94 is provided on the 
20 projecting portion 92. 

[0088] The rear outer guide 46 includes an Lrshaped guide portion 101 
formed on the inside of a front edge portion 27a of the rear garnish 27, and an 
outer sliding layer 102 provided on the guide portion 101. The outer sliding layer 
102 is made from a resin material or rubber material, for example. 
25 [0089] The rear outer guide 46 and the rear inner guide 45 constitute the 
rear rail member 24. In the rear rail member 24, the rear slider 49 is vertically 
movably disposed. 
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[0090] A head 86a of the stud bolt 86 is bonded to a guide bottom 93 of the 
guide portion 91 of the base 90 by an adhesive, for example. A threaded portion 
86b of the stud bolt 86 is inserted through the through hole 87 of the outer sash 
portion 65, and is protruded into a first space 115 between the outer sash portion 
5 65 and the inner sash portion 66. 

[0091] A nut 97 is inserted through the first insertion hole 83 of the inner 
front flat portion 77 of the inner sash portion 66. The nut 97 is screwed onto the 
threaded portion 86b of the stud bolt 86, thereby to fix the rear inner guide 45 to 
the outer front flat portion 69 of the outer sash portion 65. 
10 [0092] In other words, the guide bottom 93 of the guide portion 91 
constituting a part of the base 90 of the rear inner guide 45 is superimposed on 
the outer sash portion (sash portion) 65, and the superimposed portion is fixed 
thereto. 

[0093] In this manner, the guide bottom 93 of the guide portion 91 
15 constituting a part of the base 90 of the rear inner guide 45 is fixed to the rear 
sash portion 23, which eliminates the need for projecting a mounting portion 
from the side of an inner guide and projecting a sash portion opposite to the 
mounting portion as in a conventional art. As a result, a concealing portion 108 
provided on the rear inner edge surface 52 of the windowpane 25 for the rear 
20 sash portion 23 can have a reduced width Wl. 

[0094] The rear slider 49 includes the rear bonded portion 56 and the side 
portion 55 as shown in FIG. 2. The rear slider 49 has the rear bonded portion 56 
bonded to the rear inner edge surface 52 of the windowpane 25 (specifically, to 
the concealing portion 108) with an adhesive 104, and the side portion 55 
25 protruded rearward from a rear edge 52a of the windowpane 25 by a dimension 
L2. 

[0095] The rear slider 49 is formed in a substantially pentagonal cross- 
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sectional shape, having an inwardly projecting corner 105 formed by an inner 
surface 49a and a front surface 49c, and an outwardly projecting corner 106 
formed by an outer surface 49b and a rear surface 49d. 

[0096] Since the rear slider 49 is attached to the rear inner edge surface 52 of 
5 the windowpane 25 with the adhesive 104, there is no need to mount the rear 
slider 49 to the windowpane 25 with a bolt. This eliminates the need for 
exposing a bolt head at the outer surface of the windowpane 25, preventing the 
generation of hissing sounds due to a bolt head, and improving the appearance. 
[0097] The inner surface 49a of the rear slider 49 is put against the inner 

10 sliding layer 99 of the rear inner guide 45, and the rear outer guide 46 is put on 
the outer surface 49b of the rear slider 49, so that the rear slider 49 is slidably 
sandwiched between the rear inner guide 45 and the rear outer guide 46. 
[0098] Now, the structure of supporting the rear slider 49 with the rear inner 
guide 45 and the rear outer guide 46 will be described. 

15 [0099] The inwardly projecting corner 105 of the rear slider 49 is supported 
on a substantially L-shaped inwardly depressed corner 99a of the inner sliding 
layer 99 of the rear inner guide 45. The outwardly projecting corner 106 of the 
rear slider 49 is supported on a substantially L-shaped outwardly depressed 
corner 102a of the outer sliding layer 102 of the rear outer guide 46. 

20 [0100] Thus, the rear inner guide 45 and the rear outer guide 46 sandwich 
the rear slider 49 on its inner and outer surfaces 49a, 49b and also on its front 
and rear surfaces 49c, 49d. The rear rail member 24 restricts the movement of 
the rear slider 49 in automobile longitudinal and transverse (lateral) directions. 
[0101] The concealing portion 108 is formed by applying, for example, black 

25 ceramic to the rear inner edge surface 52 of the windowpane 25. The concealing 
portion 108 conceals the rear slider 49 and the seal 94 from view from outside. 
[0102] The concealing portion 108 may alternatively be formed by a glass 
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laminate including an opaque colored film or the like as a windowpane 
intermediate film, or may be formed by attaching a film in black color or the like 
to the windowpane surface by printing or the like. 

[0103] The side portion 55 protruded rearward from the rear edge 52a of the 
5 inner surface 25a of the windowpane 25 by the dimension L2 (hereinafter 
referred to as a "protruded side portion") is covered by the rear outer guide 46, 
that is, the front edge portion 27a of the rear garnish 27 so that the protruded 
side portion 55 is concealed from view from outside. In this manner, the rear 
slider 49 in its entirety can be concealed from view from outside of the 
10 automobile body. 

[0104] Now, the method of producing the rear inner guide 45 will be 
described with reference to FIG. 6. 

[0105] A roll 120 of a strip -shaped steel plate 12 1 wound around a core 122 is 
placed in a feeding machine (not shown) to feed the steel plate 121 in a flattened 
15 state. 

[0106] The fed flattened steel plate 121 is cut in a cutting position 123 
(shown by imaginary lines) to obtain a blank 124 of a predetermined length. The 
blank 124 is placed in a press-forming machine 125. 

[0107] Amoving die half 126 of the press-forming machine 125 is lowered as 
20 shown by arrows (l) to press-form the blank 124 between a fixed die half 127 
and the moving die half 126 into a desired shape, that is, a base 90. 
[0108] The resultant base 90 is put through a cavity (not shown) of an 
extrusion machine 128. At that time, molten resin within a hopper 129 is 
extruded by an injecting means 131 to be fed into the cavity of the extrusion 
25 machine 128. 

[0109] The molten resin fed into the cavity is attached to a predetermined 
portion of the base 90 passing through the cavity and is formed into a desired 
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shape by the cavity of the extrusion machine 128. 

[0110] The molten resin attached to the base 90 forms an inner sliding layer 
99 on a guide portion 91 of the base 90 and the like. The production of the rear 
inner guide 45 is thus completed. 
5 [0111] After the completion of production of the rear inner guide 45, a stud 
bolt 86 (see FIG. 4) is bonded with an adhesive to a guide bottom 93 of the guide 
portion 91 of the rear inner guide 45. 

[0112] In this manner, the inner sliding layer 99 is formed on the guide 
portion 91 of the base 90 and the like when the base 90 is put through the 
10 extrusion machine 128, resulting in simplified equipment and a simplified 
production process. 

[0113] As a conventional production method of forming the inner sliding 
layer 99 on the guide portion 91 of the base 90 and the like, an insert molding is 
known, for example. To implement the insert molding, however, it is required to 
15 prepare a large insert mold for accommodating the base 90 in its entirety, 
resulting in an increase in the equipment size. 

[0114] In addition, when using the insert mold, there are additional steps of 
clamping and opening the insert mold, resulting in a complicated production 
process. 

20 [0115] To avoid this, this embodiment adopts the production method shown 
in FIG. 6. 

[0116] Although the description has been made with FIG. 6 on the example 
of forming the base 90 from a steel blank, it is also possible to form the base 90 
from other material such as aluminum. Also, in place of the press-forming 
25 machine 125, a roll forming machine may be used. 

[0117] Now, the process of assembling the automotive windowpane support 
structure 20 will be described with reference to FIGS. 7Ato 7F 
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[0118] In FIG. 7A, after the production of the rear inner guide 45 by forming 
the inner sliding layer 99 on the guide portion 91 of the base 90, the head 86a of 
the stud bolt 86 is bonded to the guide bottom 93 of the guide portion 91 with an 
adhesive, for example. 
5 [0119] Then, the threaded portion 86b of the stud bolt 86 is inserted through 
the through hole 87 of the outer sash portion 65 as shown by arrow (2). 
[0120] In FIG. 7B, the threaded portion 86b of the stud bolt 86 is projected 
into the first space 115 between the outer sash portion 65 and the inner sash 
portion 66. 

10 [0121] Then, the nut 97 is inserted through the first insertion hole 83 of the 
inner sash portion 66 as shown by arrow (3). 

[0122] In FIG. 7C, the nut 97 is screwed onto the threaded portion 86b of the 
stud bolt 86 to fix the rear inner guide 45 to the outer front flat portion 69 of the 
outer sash portion 65. 

15 [0123] Then, the inner surface 49a of the rear slider 49 is put on the inner 
sliding layer 99 of the rear inner guide 45 as shown by arrow (4). 
[0124] In FIG. 7D, the rear outer guide 46 provided at the front edge portion 
27a of the rear garnish 27 is moved toward the outer surface 49b of the rear 
slider 49 as shown by arrow (5), and the boss 111 of the rear garnish 27 is moved 

20 toward the through hole 113 of the outer sash portion 65 as shown by arrow (6). 
[0125] In FIG. 7E, with the threaded hole 112 of the boss 111 aligned with 
the through hole 113 of the outer middle flat portion 72, the bolt 88 is inserted 
through the second insertion hole 84 of the inner sash portion 66 into the second 
space 116 within the rear sash portion 23 as shown by arrow (7). The inserted 

25 bolt 88 is screwed into the threaded hole 112 through the through hole 113 of the 
outer sash portion 65. 

[0126] In FIG. 7F, the rear garnish 27 is mounted to the outer sash portion 
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65, and the slider 49 is slidably sandwiched between the rear inner guide 45 and 
the rear outer guide 46. Specifically, the inwardly projecting corner 105 of the 
rear slider 49 is supported on the substantially Lrshaped inwardly depressed 
corner 99a of the inner sliding layer 99 of the rear inner guide 45, and the 
5 outwardly projecting corner 106 of the rear slider 49 is supported on the 
substantially L-shaped outwardly depressed corner 102a of the outer sliding 
layer 102 of the rear outer guide 46. 

[0127] As a result, the rear rail member 24 consisting of the rear inner guide 
45 and the rear outer guide 46 restricts the movement of the rear slider 49 in 
10 automobile longitudinal and transverse (lateral) directions. 

[0128] Then, the lining 81 and the seal 82 are attached to the inner sash 
portion 66, and the seal 94 is attached to the projecting portion 92 of the rear 
inner guide 45. 

[0129] As described above, the rear rail member 24 is comprised of the rear 
15 inner guide 45 and the rear outer guide 46. The rear inner guide 45 is provided 
at the rear sash portion 23, and the rear outer guide 46 is provided at the rear 
garnish 27. The mounting of the rear garnish 27 thus allows the rear slider 49 to 
be supported from inside and outside between the rear inner guide 45 and the 
rear outer guide 46. 

20 [0130] The division of the rear rail member 24 into two parts, the rear inner 
guide 45 and the rear outer guide 46, allows the rear slider 49 to be easily fitted 
in the rear rail member 24 with little effort, facilitating the assembly operation. 
[0131] FIG. 8 is a cross-sectional view of a comparative example with respect 
to the automotive windowpane support structure 20 according to the first 

25 embodiment, illustrating the comparative example of using a bar member as a 
slider. 

[0132] An automotive windowpane support structure 140 in the comparative 
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example has a window sash 143 in an automotive door (front side door) 142 
provided forward of a body center pillar 141, a rail member 146 mounted to a 
sash portion 144 of the window sash 143 with a clip (fastening member) 145, and 
a slider 147 fitted in the rail member 146. 
5 [0133] The slider 147 is mounted to a rear edge portion 151 of a windowpane 
149 via a bolt 148. 

[0134] To mount the rail member 146 to the sash portion 144 with the clip 
145, it is necessary to provide a mounting portion 152 to the rail member 146 
and to fix a head 153 of the clip 145 to the mounting portion 152. More 

10 specifically, the mounting portion 152 is projected forward from a guide portion 
155 of the rail member 146, and the head 153 of the clip 145 is fixed to the 
mounting portion 152. Since the head 153 of the clip 145 has a relatively large 
shape, it is necessary to provide a large width to the mounting portion 152. 
[0135] As a result, the rail member 146 has a large width W2. In addition, 

15 since a leg 154 of the clip 145 is inserted into a mounting hole of the sash portion 
144 and the clip 145 is fixed to the sash portion 144 with a locking claw 154a at 
the leg 154, it is necessary to project the sash portion 144 forward in conformity 
with the mounting portion 152. 

[0136] To conceal the rail member 146 and the sash portion 144, it is 
20 necessary to provide a concealing portion 156 with a large width W3. 

[0137] The clip 145 is a commonly used clip, and is inserted at the leg 154 
into the mounting hole of the sash portion 144 and fixed at the locking claw 154a 
of the leg 154 to the sash portion 144. 

[0138] By contrast, in the windowpane support structure 20 in the first 
25 embodiment shown in FIG. 5, the guide bottom 93 of the guide portion 91 
constituting a part of the base 90 of the rear inner guide 45 is superimposed on 
the outer sash portion 65, and the superimposed portion is fixed thereto. There 
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is no need to project the mounting portion 152 forward like the rail member 146 
in the comparative example shown in FIG. 8, and to project the sash portion 144 
forward in conformity with the projected mounting portion 152. This 
embodiment can reduce the width Wl of the concealing portion 108 on the rear 
5 inner edge surface 52 of the windowpane 25 for the rear sash portion 23. 

[0139] FIG. 9 exemplarily illustrates the assembling the windowpane 
support structure 140 in the comparative example shown in FIG. 8. 
[0140] In the automotive windowpane support structure 140 in the 

comparative example, the width S3 of an opening 157 of the guide portion 155 is 

10 made smaller than that of the slider 147 so as to prevent the slider 147 from 
sliding out of the opening 157. It is thus necessary to put the slider 147 into the 
guide portion 155 of the rail member 146 through the narrow-width opening 157 
as shown by arrow (8) to fit the slider 147 in the guide portion 155. 
[0141] In this method, however, the slider 147 is forcedly pressed into the 

15 narrow-width opening 157, and the operation of fitting the slider 147 in the 
guide portion 155 of the rail member 146 takes a lot of trouble. 
[0142] By contrast, in the windowpane support structure 20 in the first 
embodiment of the invention shown in FIG. 5, the rear rail member 24 is divided 
into the rear inner guide 45 and the rear outer guide 46. The rear slider 49 can 

20 be sandwiched between the rear inner guide 45 and the rear outer guide 46, 
thereby to be fitted in the rear rail member 24. Thus, the operation of fitting 
the rear slider 49 in the rear rail member 24 can be easily performed with little 
effort. 

[0143] FIG. 10 is a cross-sectional view of an automotive windowpane 
25 support structure according to a second embodiment of the present invention. 
Components identical to those in the first embodiment are given identical 
reference numerals and will not be described. 
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[0144] An automotive windowpane support structure 160 in the second 
embodiment is different from that in the first embodiment only in that a rear 
inner guide 45 of a rear rail member 24 is fixed to an outer sash portion 65 of a 
rear sash portion 23 with a rivet 161, and is otherwise configured the same as in 
5 the first embodiment. 

[0145] FIG. 11 is an exploded perspective view illustrating an automotive 
windowpane support structure according to a third embodiment of the present 
invention. Components identical to those in the first embodiment are given 
identical reference numerals and will not be described. 

10 [0146] An automotive windowpane support structure 180 in the third 
embodiment has a front inner guide (inner guide) 182 provided at the side of a 
front sash portion 21 (see FIG. l) opposite to a front garnish 181, and a front 
outer guide (outer guide) 183 provided at the side of the front garnish 181 
opposite to the front inner guide 182, the front outer guide 183 and the front 

15 inner guide 182 forming a front rail member (rail member) 184. 

[0147] A rear inner guide (inner guide) 186 is provided at the side of a rear 
sash portion 23 (see FIG. l) opposite to a rear garnish 185, and a rear outer 
guide (outer guide) 187 is provided at the side of the rear garnish 185 opposite to 
the rear inner guide 186, the rear outer guide 187 and the rear inner guide 

20 forming a rear rail member (rail member) 188. 

[0148] In the support structure 180, front and rear sliders (sliders) 191, 192 
movable along the front and rear rail members 184, 188 are protruded forward 
and rearward of a windowpane 25, respectively. 

[0149] A front extending portion (extending portion) 193 extends rearward 
25 from the front slider 191 to the rear surface of the windowpane 25. The front 
extending portion 193 is bonded to a front inner edge surface (inner edge 
surface) 51 of the windowpane 25. 
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[0150] A rear extending portion (extending portion) 194 extends forward 
from the rear slider 192 to the rear surface of the windowpane 25. The rear 
extending portion 194 is bonded to a rear inner edge surface (inner edge surface) 
52 of the windowpane 25. 
5 [0151] The protruded front and rear sliders 191, 192 are supported by the 
front and rear rail members 184, 188, thereby to be restricted in movement in 
automobile longitudinal and transverse directions. 

[0152] The front slider 191 is a bar member extending vertically along the 
front inner edge surface (inner edge surface) 51 of the windowpane 25, protruded 
10 from the front inner edge surface 51. 

[0153] The front extending portion 193 is a strip -shaped plate material 
extending vertically along the front inner edge surface 51 of the windowpane 25 
and bonded to the front inner edge surface 51. 

[0154] The front extending portion 193 made from a strip-shaped plate 
15 material has an increased width W4 to provide a large area bonded to the front 
inner edge surface 51. As a result, the front slider 191 can be firmly attached at 
the front extending portion 193 to the front inner edge surface 51 of the 
windowpane 25. 

[0155] The rear slider 192 is a bar member extending vertically along the 
20 rear inner edge surface (inner edge surface) 52 of the windowpane 25, protruded 
from the rear inner edge surface 52. 

[0156] The rear extending portion 194 is a strip -shaped plate material 
extending vertically along the rear inner edge surface 52 of the windowpane 25 
and bonded to the rear inner edge surface 52. 
25 [0157] The rear extending portion 194 made from a strip-shaped sheet 
material has an increased width W4 to provide a large area bonded to the rear 
inner edge surface 52. As a result, the rear slider 192 can be firmly attached at 
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the rear extending portion 194 to the rear inner edge surface 52 of the 
windowpane 25. 

[0158] The front and rear sliders 191, 192 of bar members are supported by 
the front and rear rail members 184, 188. Thus forming the front and rear 
5 sliders 191, 192 as bar members makes it possible to provide only one of the 
sliders 191, 192 on the front or rear inner edge surface 51, 52 of the windowpane 
25 to vertically move the windowpane 25 in a stabilized state. 
[0159] Thus, for example, only supporting the rear slider 192 by the rear rail 
member 188 allows the windowpane 25 to be moved up and down in a stabilized 
10 state. This can eliminate the front slider 191 and the front rail member 184. The 
number of components of the automotive windowpane support structure 180 can 
thus be reduced to further facilitate the assembly operation. 

[0160] A regulator 30 includes a holder 31 mounted to the middle of the 
lower edge of the windowpane 25, a carrier 33 having a connecting pin 35 fitted 

15 into a fitting hole 32 of the holder 31, a guide rail 36 in which the carrier 33 is 
movably disposed, a wire 37 to which the carrier 33 is connected, and upper and 
lower guide rollers 38, 39 between which the wire 37 runs via a drum 34. 
[0161] In the regulator 30, the drum 34 is rotated by a drive motor (not 
shown) to pull the wire 37, moving the carrier 33 up or down along the guide rail 

20 36, and thereby moving the windowpane 25 up or down with the carrier 33. 

[0162] Now, with reference to FIGS. 12 to 14, the configuration of the 
automotive windowpane support structure 180 according to the third 
embodiment provided at a left automotive door 11 (see FIG. l) will be described. 
In particular, the rear sash portion 23, the rear rail member 188 and the rear 

25 slider 192 of the support structure 180 provided at the left automotive door 11 
will be described. 

[0163] The front sash portion 21, front rail member 184 and front slider 191 
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in the third embodiment are configured the same as the rear sash portion 23, 
rear rail member 188 and rear slider 192, and therefore these components will 
not be described in detail. 

[0164] FIG. 12 illustrates a state where the automotive door 11 is opened as 
5 shown by an arrow. 

[0165] The outside of a body center pillar 61 is covered by a lining 62. Front 
and rear seals 63 are attached to the front and rear edges of the body center 
pillar 61 (the seal at the rear edge not shown). 

[0166] The rear sash portion 23 of an automotive door window sash 14 is 
10 formed by firmly attaching a front edge portion 65a of an outer sash portion 65 
and a front edge portion 66a of an inner sash portion 66 together and firmly 
attaching a rear edge portion 65b of the outer sash portion 65 and a rear edge 
portion 66b of the inner sash portion 66 together. The rear sash portion 23 thus 
forms a closed cross section. 
15 [0167] The outer sash portion 65 has an outer front flat portion 69 formed 
rearward of the front edge portion 65a with a first outwardly inclined portion 68 
therebetween, an outer middle flat portion 72 formed rearward of the outer front 
flat portion 69 with a second outwardly inclined portion 71 therebetween, and an 
outer rear flat portion (a rear flat portion of the outer sash portion 65) 74 formed 
20 rearward of the outer middle flat portion 72 with a third outwardly inclined 
portion 73 therebetween. 

[0168] The inner sash portion 66 has an inner front flat portion 77 formed 
rearward of the front edge portion 66a with a inwardly inclined portion 76 
therebetween, opposite to the outer front flat portion 69, and an inner flat 
25 portion 79 formed rearward of the inner front flat portion 77 with an outwardly 
inclined portion 78 therebetween, opposite to the outer middle flat portion 72 
and the outer rear flat portion 74. 
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[0169] A space Si is provided between the outer front flat portion 69 and the 
inner front flat portion 77, and a space S2 is provided between the outer middle 
flat portion 72 and the inner flat portion 79, so that the rigidity of the rear sash 
portion 23 is ensured. 
5 [0170] The inner sash portion 66 has a lining 81 covering the front edge 
portion 66a, inwardly inclined portion 76 and inner front flat portion 77, and a 
seal 82 provided on the outwardly inclined portion 78. 

[0171] The rear inner guide 186 is mounted to the outer front flat portion 69 
with a rivet 196. 

10 [0172] The automotive door (left rear side door) 12 has a seal 95 at its front 
edge. 

[0173] FIG. 13 illustrates a state where the automotive door 11 is closed. 
[0174] The lining 81 of the inner sash portion 66 abuts on the seal 63 of the 
body center pillar 61. The seal 82 of the inner sash portion 66 abuts on the lining 

15 62 of the body center pillar 61. A rear edge portion 185b of the rear garnish 185 
and a rear edge portion 23a of the rear sash portion 23 abut on the seal 95 
provided at the front edge of the automotive door (left rear side door) 12. 
[0175] A first insertion hole 83 is formed in the inner front flat portion 77 of 
the inner sash portion 66, and a second insertion hole 84 is formed in the inner 

20 flat portion 79. 

[0176] A through hole 87 is formed in the outer front flat portion 69 of the 
outer sash portion 65, and a through hole 203 is formed in a base 201 of the rear 
inner guide 186. 

[0177] The rivet 196 is inserted into the through hole 87 of the outer front 
25 flat portion 69 and the through hole 203 of the base 201 to fasten the base 201 to 
the outer sash portion 65, thereby to mount the rear inner guide 186 to the outer 
sash portion 65. 
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[0178] The rear slider 192 is put against the rear inner guide 186, and the 
rear outer guide 187 at the rear garnish 185 is put on the rear slider 192. With 
this state, the rear garnish 185 is mounted to the outer middle flat portion 72 of 
the outer sash portion 65 with a bolt 197. The rear inner guide 186 and the rear 
5 outer guide 187 constitute the rear rail member 188. 

[0179] The rear garnish 185 has a boss 206 substantially centrally. A 
threaded hole 207 is formed in the boss 206. The rear garnish 185 is put over the 
outer sash portion 65, and the boss 206 is put on the outer middle flat portion 72. 
[0180] In this state, the threaded hole 207 of the boss 206 is aligned with the 
10 through hole 113 of the outer middle flat portion 72, and the bolt 197 is inserted 
through the second insertion hole 84 of the inner sash portion 66 into the second 
space 116 within the rear sash portion 23 and then screwed into the threaded 
hole 207 through the through hole 113. 

[0181] In this manner, the rear garnish 185 is mounted to the outer sash 
15 portion 65. The rear garnish 185 is mounted to the outer sash portion 65 so as to 
cover the rear half of the outer front flat portion 69, the outer middle flat portion 
72 and the outer rear flat portion 74. 

[0182] As described above, the rear sash portion 23 is extended rearward, 
and the rearward extended portion of the rear sash portion 23 is concealed by 
20 the rear garnish 185, whereby the body center pillar 61 even made larger in 
width Ll can be concealed by the rear garnish 185. Thus the width Ll of the 
body center pillar 61 can be made larger to increase the automobile body 
strength. 

[0183] In addition, when the rear garnish 185 is mounted to the outer sash 
25 portion 65, an outer surface 185c of the rear garnish 185 is flush with an outer 
surface 25b of the windowpane 25. This results in a further improved 
appearance of the automobile 10. 
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[0184] The rear outer guide 187 is provided at the rear garnish 185 to 
support a rear slider side portion 211 of the rear slider 192. Consequently, the 
rear slider side portion 211 of the rear slider 192 can be concealed by the rear 
garnish 27. The rear slider side portion 211 can thus be made invisible from 
5 outside, further improving the appearance. 

[0185] FIG. 14 illustrates in enlargement the rear slider 192 centered and 
the surroundings shown in FIG. 13. 

[0186] The rear inner guide 186 includes the base 201 and an inner 
restriction rubber 202 mounted to the base 201. 
10 [0187] The base 201 has a guide portion 213 attached to the outer front flat 
portion 69 of the outer sash portion 65, and a projecting portion 214 projecting 
forward from the guide portion 213. 

[0188] The guide portion 213 has a depressed portion 218 formed by a guide 
bottom 215 extending along the outer front flat portion 69 of the outer sash 

15 portion 65 and front and rear walls 216, 217 extending outward in curves from 
the front and rear edges of the guide bottom 215. The inner restriction rubber 
202 is fitted in the depressed portion 218 of the guide portion 213. 
[0189] The inner restriction rubber 202 is a resin or rubber member formed 
in a substantially U shape along the depressed portion 218 of the guide portion 

20 213, having a hp 222 on a depressed inner periphery 221. A seal 225 is integrally 
formed at the front edge of the inner restriction rubber 202. 

[0190] The rear outer guide 187 includes a guide portion 231 formed at a 
front edge portion 185a of the rear garnish 185, and an outer restriction rubber 
232 provided on the guide portion 231. 
25 [0191] The guide portion 231 is formed in a substantially L shape with a 
surface portion 231a extending longitudinally and a reinforcing portion 231b 
extending transversely from the rear edge of the surface portion 231a, and has a 
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insertion hole 233 formed in the reinforcing portion 231b. The outer restriction 
rubber 232 is provided on the inside of the guide portion 231. 
[0192] The outer restriction rubber 232 is a substantially L shaped member 
made from a resin material or rubber material, for example, and is attached to 
5 the guide portion 231 with a locking claw 235 inserted into the insertion hole 
233 of the guide portion 231. The outer restriction rubber 232 has a pair of hps 
236, 236 at the side opposite to the rear slider side portion 211. 
[0193] The rear outer guide 187 and the rear inner guide 186 constitute the 
rear rail member 188. The rear slider 192 is vertically movably disposed within 

10 the rear rail member 188. 

[0194] More specifically, an inside portion 212 of the rear slider 192 is 
inserted into the depressed inner periphery 221 of the inner restriction rubber 
202 to abut on a part of the depressed inner periphery 221 and the Up 202. The 
rear slider side portion 211 of the rear slider 192 is put against the pair of hps 

15 236, 236 of the outer restriction rubber 232. 

[0195] In this manner, the rear slider 192 is vertically movably disposed, 
restricted in movement in automobile longitudinal and transverse directions. 
[0196] The guide bottom 215 of the guide portion 213 constituting a part of 
the base 201 is put on the outer front flat portion 69 of the outer sash portion 65, 

20 and the rivet 196 is inserted through the through hole 87 of the outer front flat 
portion 69 and the through hole 203 of the guide bottom 215. The opposite ends 
of the inserted rivet 196 are beaten down to fix the base 201 to the outer front 
flat portion 69, thereby to fix the rear inner guide 186 to the outer sash portion 
(sash portion) 65. 

25 [0197] Thus, fixing the rear inner guide 186 to the rear sash portion 23 
eliminates the need for projecting a mounting portion from a side portion of an 
inner guide and projecting a sash portion opposite to the mounting portion as in 
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a conventional manner. Consequently, a concealing portion 238 on a rear inner 
edge surface 52 of the windowpane 25 for the rear sash portion 23 can be 
reduced in width W5. 

[0198] The rear slider 192 is a bar member including the rear slider side 
5 portion 211 and the inside portion 212, extending vertically along the rear inner 
edge surface (inner edge surface) 52 of the windowpane 25, protruding from the 
rear inner edge surface 52. The rear slider 192 is retained along the rear inner 
edge surface 52 of the windowpane 25 with its rear extending portion 194 
bonded to the rear inner edge surface 52 of the windowpane 25 with an adhesive 
10 239. There is thus no need to mount the rear slider 192 to the windowpane 25 
with a bolt. This can eliminate the exposure of a bolt head at the outer surface of 
the windowpane 25, avoiding the generation of hissing sounds due to a bolt head, 
and improving the appearance. 

[0199] The concealing portion 238 is formed by applying, for example, black 
15 ceramic to the rear inner edge surface 52 of the windowpane 25. The concealing 
portion 238 conceals the rear extending portion 194 and the seal 255 from view 
from outside. The concealing portion 238 may alternatively be formed by a glass 
laminate including an opaque colored film or the like as a windowpane 
intermediate film, or may be formed by attaching a black film or the like to the 
20 windowpane surface by printing or the like. 

[0200] A main or major part of the rear slider 192 is covered by the rear 
outer guide 187, that is, the front edge portion 185a of the rear garnish 185 so as 
to be concealed from view from outside. In this manner, the rear slider 192 is 
concealed from view from outside. 
25 [0201] The seal 225 integrally formed at the front edge of the inner 
restriction rubber 202 includes a proximal portion 226 and a lip 227. 
[0202] With the integral formation of the seal 225 with the inner restriction 
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rubber 202, when mounting the inner restriction rubber 202 to the base 201 to 
form the rear inner guide 186, a fitting portion 226b formed at the proximal 
portion 226 of the seal 225 is fitted into a fitting depression 214a of the 
projecting portion 214. 
5 [0203] As a result, the inner guide 186 can be integrated with the seal 225. 
When mounting the inner guide 186 to the rear sash portion 23, the seal 225 can 
be integrally mounted to the rear sash portion 23. Thus the seal 225 can be 
easily mounted to the rear sash portion 23 with little effort. 

[0204] The proximal portion 226 is integrally formed with the inner 
10 restriction rubber 202 and is mounted to the projecting portion 214 projecting 
forward from the guide portion 213, with an edge portion 226a abutting on an 
edge portion 81a of the lining 81. A distal edge portion 228 of the lip 227 
integrally formed with the proximal portion 226 abuts on the rear extending 
portion 194 on the windowpane 25. 
15 [0205] Generally, in order to maintain the sealing of a passenger 

compartment 229, the seal 225 is provided at the inner guide 186 and is put 
against the rear inner edge surface 52 of the windowpane 25. 
[0206] To put the seal 225 against the rear inner edge surface 52 of the 
windowpane 25, however, it is necessary to locate it toward the center of the 
20 windowpane 25, avoiding the rear extending portion 194. To conceal the seal 225, 
the concealing portion 238 provided on the rear inner edge surface 52 of the 
windowpane 25 is increased in width. 

[0207] To avoid this, a surface 194a of the rear extending portion 194 bonded 
to the windowpane 25 is formed flat, and the seal 225 is put against the flat 
25 surface 194 so as to maintain the sealing of the passenger compartment 229. As 
a result, the seal 225 can be located closer to a rear edge 52a of the windowpane 
25 to reduce the width W5 of the concealing portion 238 provided on the rear 
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inner edge surface 52 of the windowpane 25 for concealing the seal 225 and the 
like, thereby to ensure good visibility. 

[0208] Now, the process of assembling the automotive windowpane support 
structure 180 in the third embodiment will be described with reference to FIGS. 
5 15Atol5R 

[0209] In FIG. 15A, the guide bottom 215 of the base 201 is put on the outer 
front flat portion 69 of the outer sash portion 65, and the rivet 196 is inserted 
through the through hole 87 of the outer front flat portion 69 and the through 
hole 203 of the guide bottom 215. The inserted rivet 196 is beaten down at its 

10 opposite ends to fix the base 201 to the outer sash portion 65. 

[0210] In FIG. 15B, the inner restriction rubber 202 is fitted to the base 210 
as shown by arrow (a), and the fitting portion 226b formed at the proximal 
portion 226 of the seal 225 is fitted to the fitting depression 214a of the 
projecting portion 214 as shown by arrow (b). 

15 [0211] In FIG. 15C, the rear extending portion 194 is bonded to the rear 
inner edge surface 52 of the windowpane 25 with the adhesive 239, thereby to 
mount the rear slider 192 in such a manner as to be protruded from the rear 
inner edge surface (inner edge surface) 52 of the windowpane 25. 
[0212] Then, the inside portion 212 of the rear slider 192 is inserted into the 

20 depressed inner periphery 221 of the inner restriction rubber 202 as shown by 
arrow (c). 

[0213] In FIG. 15D, the inside portion 212 of the rear slider 192 is put 
against a part of the depressed inner periphery 221 and the lip 222. At the same 
time, the distal edge portion 228 of the lip 227 of the seal 225 is put against the 
25 rear extending portion 194 located inside of the windowpane 25. 

[0214] Then, the rear outer guide 187 provided at the front edge portion 185a 
of the rear garnish 185 is moved toward the rear slider side portion 211 of the 
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rear slider 192 as shown by arrow (d), and the boss 206 of the rear garnish 185 is 
moved toward the through hole 113 of the outer sash portion 65 as shown by 
arrow (e). 

[0215] In FIG. 15E, with the threaded hole 207 of the boss 206 aligned with 
5 the through hole 113 of the outer middle flat portion 72, the bolt 197 is inserted 
through the second insertion hole 84 of the inner sash portion 66 into the second 
space 116 within the rear sash portion 23 as shown by arrow (£). The inserted 
bolt 197 is screwed into the threaded hole 207 through the through hole 113 of 
the outer sash portion 65. 

10 [0216] In FIG. 15F, the rear garnish 185 is mounted to the outer sash portion 
65, and the rear slider 192 is slidably sandwiched between the rear inner guide 
186 and the rear outer guide 187. Specifically, the inside portion 212 of the rear 
slider 192 is supported on the inner restriction rubber 202 of the rear inner 
guide 186, and the rear slider side portion 211 of the rear slider 192 is supported 

15 on the outer restriction rubber 232 of the rear outer guide 187. 

[0217] As a result, the rear rail member 188 consisting of the rear inner 
guide 186 and the rear outer guide 187 restrict the movement of the rear slider 
192 in automobile longitudinal and transverse (lateral) directions. 
[0218] Then, the lining 81 and seal 82 are mounted to the inner sash portion 

20 66. 

[0219] As described above, the rear rail member 188 is comprised of the rear 
inner guide 186 and the rear outer guide 187. The rear inner guide 186 is 
provided at the rear sash portion 23, and the rear outer guide 187 is provided at 
the rear garnish 185. The rear garnish 185 is mounted whereby the rear inner 
25 guide 186 and the rear outer guide 187 support the rear slider 192 from inside 
and outside. 

[0220] The rear rail member 188 is thus divided into two parts, the rear 
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inner guide 186 and the rear outer guide 187, allowing the rear slider 192 to be 
easily fitted in the rear rail member 188, and facilitating the assembly 
operation. 

[0221] FIG. 16A illustrates a comparative example with respect to the 
5 windowpane support structure 180 according to the third embodiment, and FIG. 
16B illustrates the support structure 180 according to the third embodiment. 
[0222] As shown in FIG. 16A, generally, in order to maintain the sealing of a 
passenger compartment 229, a seal 240 is provided at a rear inner guide 186. 
That is, a projecting portion 214 is provided at the rear inner guide 186 and a 
10 proximal portion 241 of the seal 240 is fitted to the projecting portion 214 so that 
the seal 240 is provided at the rear inner guide 186. 

[0223] The seal 240 largely projects toward the center of a windowpane 25 to 
keep a distal edge portion 243 of a hp 242 off from a rear extending portion 194 
of a rear slider 192. Consequently, the distal edge portion 243 of the lip 242 is 
15 put against a rear inner edge surface 52 of the windowpane 25 to maintain the 
sealing of the passenger compartment 229. 

[0224] However, since the seal 240 largely projects toward the center of the 
windowpane 25, a concealing portion 245 provided on the rear inner edge 
surface 52 of the windowpane 25 has a large width W6. 

20 [0225] As shown in FIG. 16B, in the third embodiment of this invention, the 
surface 194a of the rear extending portion 194 contacting the windowpane 25 is 
formed flat, and the seal 225 is put against the flat surface 194 so as to maintain 
the sealing of the passenger compartment 229. The seal 225 can thus be located 
closer to the rear edge 52a of the windowpane 25 to reduce the width W5 of the 

25 concealing portion 238 provided on the rear inner edge surface 52 of the 
windowpane 25, and thereby to ensure good visibility. 

[0226] The first embodiment has been described with the example of bonding 
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the head 86a of the stud bolt 86 to the guide bottom 93 of the guide portion 91 
with the adhesive, which is not limiting. Other means such as spot welding may 
alternatively be used for securement. 

[0227] The third embodiment has been described with the example of 
5 mounting the rear inner guide 186 to the outer sash portion 65 of the rear sash 
portion 23 with the rivet 196, which is not limiting. Alternatively, a stud bolt 
may be used for mounting as in the first embodiment. 

[0228] The first to third embodiments have been described on the automotive 
windowpane support structures 20, 20, 180, 180 provided at the left and right 

10 front side doors 11, 11 as automotive doors, and no description has been made on 
the automotive windowpane support structures provided at the left and right 
rear side doors 12, 12. The automotive windowpane support structures at the 
rear side doors 12, 12 can be configured the same as the automotive windowpane 
support structures 20, 180. 

15 [0229] The first to third embodiments have been described with the 
decorative rear garnishes 27, 185 as typical examples of body exterior parts. 
Alternatively, the outer rear flat portion 74 of the outer sash portion 65 may be 
formed as a body exterior part to provide the rear outer guide 46 at the outer 
rear flat portion 74. 

20 [0230] In FIGS. 2 and 11, a door mirror part (that is, the decorative front 
garnish 26, 181) may be formed as a front body exterior part so as to provide the 
front outer guide 42 at the door mirror part. 

[0231] The above embodiments have been described with the example of 
providing the decorative front garnish 26 on the outer surface of the front sash 
25 portion 21, providing the decorative rear garnish 27 on the outer surface of the 
rear sash portion 23, and mounting the front and rear garnishes 26, 27 flush 
with the windowpane 25, which is not limiting. It is also possible to provide a 



-36- 



decorative garnish on the outer surface of at least one of the front and rear sash 
portions 21, 23 and to mount the garnish flush with a windowpane. 
[0232] Obviously, various minor changes and modifications of the present 
invention are possible in the light of the above teaching. It is therefore to be 
5 understood that within the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 
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